**What is already known**

Most optic nerve injury follows after severe disruption in bony structure.

**What is new in the current study**

In our case, high pressure air injury without disruption in bony structure caused optic nerve transection which it ultimately caused permanent visual loss.

INTRODUCTION
============

High-pressure air is now commonly used in many industrial fields as well as in daily life \[[@b1-ceem-15-052]-[@b4-ceem-15-052]\]. The use of high-pressure air results in a number of accidents, including orbital emphysema \[[@b1-ceem-15-052]-[@b8-ceem-15-052]\], pneumocephalus \[[@b1-ceem-15-052],[@b2-ceem-15-052],[@b5-ceem-15-052],[@b6-ceem-15-052]\], and orbital fractures \[[@b1-ceem-15-052]\]. Most orbital injuries from high-pressure air resolve without any serious sequelae, but, in some cases, visual deterioration may occur. In the literature, severe visual loss is thought to be caused by optic atrophy, which is a consequence of vessel damage to the optic nerve, which then results in decreased blood supply and, ultimately, atrophy of the nerve \[[@b8-ceem-15-052]\]. In the present patient, however, a sudden acute increase in intraorbital pressure from high-pressure air caused near-complete optic nerve transection, which was followed by permanent visual loss. To the best of our knowledge, no reports of optic nerve transection from pure soft tissue injury without any fractures exist.

CASE REPORT
===========

A 62-year-old man visited the emergency medical center after his left eye had been hit and shot by a compressor air gun used for washing cars. There were 3-cm lacerations in both the upper and lower eyelids of his left eye. The patient had left eye pain, visual disturbance, and left facial pain. Hypertension was the only item in his medical history, and his initial vital signs were stable. Tenderness and crepitus with palpation was observed on the left side of his face, neck, and shoulder. A facial/chest computed tomography (CT) scan revealed orbital emphysema, pneumomediastinum, and pneumocephalus, but no fractures were found ([Figs. 1](#f1-ceem-15-052){ref-type="fig"}, [2](#f2-ceem-15-052){ref-type="fig"}). In addition, a partial optic nerve tear was observed near the insertion site of the left eyeball ([Fig. 1](#f1-ceem-15-052){ref-type="fig"}). An eyesight test revealed deterioration of the vision in the left eye (finger count, 30 cm; best-corrected visual acuity, 0.03) compared to the normal vision in the right eye (right eye visual acuity, 1.0). Intraocular pressure was 17 mmHg in the right eye and 22 mmHg in the left eye. B-scan ultrasonography of both eyeballs showed unremarkable results.

Upon admission, primary closure was performed on the eyelid lacerations, and a lower canalicular repair was performed with a mini-Monoka stent insertion. Prophylactic antibiotics were prescribed. On the 4th day after admission, the patient was discharged. When the patient visited the ophthalmology department for a follow-up examination after 2 weeks, the finger count of his left eye was decreased to 20 cm. In addition, the amplitude of the left P100 of the visual evoked potentials was significantly reduced, which indicated optic nerve injury ([Fig. 3](#f3-ceem-15-052){ref-type="fig"}).

DISCUSSION
==========

High-pressure air is used in a variety of fields. However, when it is used inappropriately, it can cause orbital injury. The air pressure that causes the most orbital injuries is between 50 and 175 psi \[[@b6-ceem-15-052]\]. Green et al. \[[@b9-ceem-15-052]\] reported that air pressure of at least 2.08 J caused an orbital fracture in a monkey.

Orbital emphysema occurs mostly with blowout fractures/paranasal sinus fractures \[[@b3-ceem-15-052],[@b10-ceem-15-052]\]. Orbital emphysema is rare in the absence of fractures, as was shown in this case \[[@b2-ceem-15-052],[@b3-ceem-15-052]\]. In the present case, a traumatic eyelid laceration that was followed by contact with high-pressure air resulted in subcutaneous emphysema in the face, neck, and shoulder with pneumomediastinum. The orbital emphysema and pneumocephalus were formed through conjunctival tissue, which is more loose than subcutaneous tissue \[[@b6-ceem-15-052]\]. For the formation of a pneumocephalus, air passage within the cranium is thought to begin at the optic canal and travel to the cavernous sinus and then to the intracranial portion ([Fig. 1](#f1-ceem-15-052){ref-type="fig"}). If there is subsequent exposure to high-pressure air, subcutaneous emphysema and pneumomediastinum can result, even when the external wound seems mild.

Optic nerve injuries can be divided into direct injuries and indirect injuries \[[@b11-ceem-15-052],[@b12-ceem-15-052]\]. A direct injury occurs when sharp objects, such as knives, penetrate the orbit and cause direct damage to the optic nerve, while an indirect injury results from nonpenetrating effects of trauma, such as hemorrhage, edema, and concussion \[[@b11-ceem-15-052],[@b12-ceem-15-052]\]. Because force that is applied to the superior orbital rim is passed on and concentrated to the orbital roof and canal, the intracanalicular optic nerve is the most common site of injury in traumatic optic neuropathy \[[@b13-ceem-15-052]\].

In the current case, it was assumed that the most susceptible site, the insertion site of the intraorbital optic nerve, was disrupted due to the outward force of the eyeball from the increased intraorbital pressure that was initially induced by the high-pressure air. A nearly complete optic nerve separation at the insertion site to the eyeball was observed in the current patient's facial CT ([Fig. 1](#f1-ceem-15-052){ref-type="fig"}). In most cases, optic nerve transection is a result of orbit disruption, which occurs typically as a result of fracture \[[@b11-ceem-15-052]\]. However, pure soft tissue injuries can also cause optic nerve injuries. Thus, a meticulous review of a facial CT for evidence of optic nerve injury is important.

Because high-pressure air is used in various aspects of everyday life, related injuries are seen often in the emergency department. In general, orbital emphysema and pneumocephalus that are caused by high-pressure air show a relatively benign clinical course. However, when there is a temporary increase in intraorbital pressure, as in cases that involve simple blunt trauma, high-velocity trauma, blast injury, and so forth, optic nerve injury cannot be ruled out, and, consequently, the possibility of permanent visual deterioration remains. Thus, emergency physicians should look for apparent or subtle optic nerve injury when treating such patients, as this can have a detrimental impact on the patients' prognoses.
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![Patient's facial computed tomography scan showing a nearly 70% transection of the optic nerve at the site of insertion to the eyeball (arrow). A fracture was not observed, and orbital emphysema extended to the parasellar area through the optic canal.](ceem-15-052f1){#f1-ceem-15-052}

![Computed tomography of the patient's chest. A pneumomediastinum (arrow) is observed in the para-aortic arch.](ceem-15-052f2){#f2-ceem-15-052}

![Visual evoked potentials demonstrating a significant reduction in the P100 amplitude of the left eye. Line 1, visual evoked potentials of the right eye; line 2, visual evoked potentials of the left eye.](ceem-15-052f3){#f3-ceem-15-052}
